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, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Brttbh Company, 
of 131—133 Holland Park Avenue, London 
Wll 4UT (formerb of 4-9 Wood Street, 
London EC2V 7JY), do hereby dach a* the 
luvcutfon, for which we pctj that a Patent 

nbe granted us, aad die method by which 
to be performed, to be particularly des- 
cribed in and by the foUowiog statement:—. 

This invention relates to die securing of 
structures to tubular metal piles underwater. 

It If the comeational practice where, for 
example^ a base is to be f***™—*? to the aea* 
bed by pita far the base to iaut tpor ue indi- 
vidual tubes which endrcfc the parti of the 
piles prokedng above the seabed, and the 
tubes are then secured to the piles br any 
one off several methods hxJuolx^welding or 
groutfanja or driving * P^ 0 
through each pile and the 

All of these methods are 

expensive by reason of the need to ship out 
divers and the required special apparatus for 
underwater work and the lengthy ww* neces- 
vary on (tea* 

According to the present mvemion there 
is provided a method of securing to tubal* 
tal piles a structure incorporating a plurality 
lubes through which the respective piles 
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3 whidi "method comprises loca lly do- 
each ptfe outwardly into ugWy 
or welded cogtgBpeat with Ae g- 
cfading tube by of an explosive 

chugo widiio the pOs. 

It will be understood thai the only work 
required of the diver in an undenrsor operv 
tfco according to the invention is to ensure 
that the expfcihre charge is comedy positioned 
lod located. The required shape sod size of 
the explosive charge are all determined 

bC Tne?fc and tube may inhiaSy both be 
cyHndxkal at the location of the intended 
capkofan, so that the rrpVm^ deforms both 
the pile and the tube outward locally, or 
Alternatively the tube may initially be out- 



wardly deformed as by swaging so that the 
deforms principally the pile, ex- 
it kcaQy into swaged or welded 
with the tube, 
invention wSl now be described in 
mote detail with reference by way of wmpfc 
to the auompa,iylu| diagrammatic drawings 
in which* 

Figures 1 and 2 are diagrammatic sectional 
views nbstraring respectively the shapes of 
the tube and pfle, in one method according 
to the Invention, lexpectivvAr be fore and after 
the dcojoatiott of the explosive c h a rg e* 

Referring first to Figure 1, the reference 
numeral 1W indicates a metal frame structure 
winch is to be fixed to the sea-bed by 
securing the structure to tubular steel piles 
driven Into the sea-bed 11. One such pue is 
shown at 12* 

The structure 10 incorporates a number of 
vertkal pile guide tubes 13 and operates, 
during its installation, as a template for locat- 
ing the pJfcs in their correct positions white 
they are being driven. To assise in guiding 
the feeding ends of the piles into the tubes, 
the upper ends of the tubes are belled out- 
ward. Each pile b thus lowered through the 
cor responding tube 13 and h* 1 !"'**—* * into 
the set-bed. When the pile has been driven 
in, Us upper end is left projecting Just above 
the top edge of the tube 13, the pile being 
cut off at this level if necessary. Each of the 
guide tubes has intermediate ha ends a 
swigcd-out portion as fhovm at 14 and to 
secure the structure to the piles a shaped 
explosive charge IS suspended on t Une 16 
is lowered into the pile to a position level 
with portion 14 of the tube, Is located hi that 
potftiou ind b then detonated. The expkgka 
deforms the pile locally outwards him swaged 
or welded finrr* 1 *** die portion 14 
of the tube, so that die stru cture b located 
upward or downward nvovenicjtt rela- 
tive to the pile. 
The shape and vm of the charge are 
to materials used, the 
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«d dendty of itaj^wtata. 



depth , 

swazcd ftffwfftf^ttr^ fit oc w — — 

fit Tsrequred between the pile and the guide 
tube, and other relevant towi. 

If desired, the initial swaging of ibe guMe 
tubes mar be emitted, tod in that case the 
tube b made from t meed bavin* a mffldem 
degree of malleability to cmbk it to be de- 
famed outward, withoct facttg^, by the 
ciptorion. to that again ft swaged Inlej 
fit* or welded interface fit b obtained! 
the tube and palav 

WHAT WE CLAIM IS:— % 
L A method of securing 10 tubular metal 
piles a structure bcorporatkaj a pfarahry of 
Sea through which the ieepe<iiiei*Ta» pro- 
ject which method comprises locally deform- 
ing each pile outwardly tightly swaged or 



with the encircling 

by deoooatbo of an expWm charge within 20 

t ^ P ?method as claimed in dafan 1, wherein 
each tube is initially of locally increased dia- 
meox at the location of the explosive charge. 

3. A method of securing to tubular metal 25 
piles a structure hcotn omth g a plurality of 
cubes through which the respective pflea pro- 
ject! which method is aubstanriaUy as herein* 
before described with itferenee to and as 
Okntrated In the aownpanyin g drawings. 30 
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